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(54) NEGATIVELY CHARGEABLE TONER AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide negatively chargeable toner by which a clear image can be obtained by dispersing pigments in toner particles 
uniformly in the case of electrophotography and which has excellent spectroscopic characteristics such as translucency necessary for reproduction 
of a clear color tone of a color image, can lessen foggy spots in the color image, can heighten printing density and furthermore has excellent 
transferability particularly when the negatively chargeable toner is applied as color toner and to provide a method for manufacturing the negatively 
chargeable toner. 

SOLUTION: This method for manufacturing the negatively chargeable toner comprises mixing/kneading 100 parts weight negative charge controlling 
resin, 10-200 parts weight coloring agent and 0-100 parts weight organic solvent which can dissolve the negative charge controlling resin to obtain 
the kneaded negative charge controlling resin composition and polymerizing a polymerizable monomer composition, which contains 2-20 parts weight 
negative charge controlling resin composition thus obtained and 100 parts weight polymerizable monomer, in a water-based dispersion medium. 
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* NOTICES * * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the negative triboelectric charging toner characterized by 
having the process which mixes the negative electrification control resin 1 00 weight section, a 
coloring agent 10 - the 200 weight sections, and the organic solvent 0 which may dissolve said 
negative electrification control resin - the 100 weight sections, and obtains a negative electrification 
control resin constituent. 

[Claim 2] furthermore, the polymerization nature monomer constituent containing said negative 
electrification control resin constituent 2-20 weight sections, and the polymerization nature 
monomer 100 weight section — a drainage system dispersion medium — the manufacture approach 
of a negative triboelectric charging toner including carrying out a polymerization in a body according 
to claim 1. 

[Claim 3] The negative triboelectric charging toner whose coloring agent particle number with a 
major axis of 0.2 micrometers or more observed in area [ of 100 micrometers ] x100 micrometers of 
the toner which contained binding resin, negative electrification control resin, and a coloring agent at 
least, fused at the temperature of 1 70 degrees C, and was made into 20 micrometers of thickness is 
50 or less pieces. 

[Claim 4] The image formation approach using a negative triboelectric charging toner according to 
claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a color tone clear irrespective of 1 component 
method and 2 component methods, stable electrification, the negative triboelectric charging toner 
for electrophotography that has the outstanding imprint nature, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The former and a xerography form an electrostatic latent image in the 
electrostatic latent-image support which consists of a photoconductivity photo conductor by 
electrification and exposure, develop this electrostatic latent image with the toner which 
subsequently contains a coloring agent, and are an approach of imprinting the obtained toner image 
to base materials, such as a transfer paper, and it being established, and obtaining a visible image, 
the grinding toner using the particle which was made to distribute coloring agents (carbon black, a 
color, pigment, etc.) in binding resin, such as polystyrene, conventionally as a toner which develops 
an electrostatic latent image, and was ground to about 1-10 micrometers as a toner, and the 
drainage system dispersion medium after distributing and dissolving a coloring agent in a 
polymerization nature monomer — it is made to emulsify or suspend in a body, and the 
polymerization toner which carries out a polymerization is mentioned. 

[0003] Colorization progresses also in such a toner recently and it has been used for the color 
picture formation equipment which color-prints broadly from a low speed to a high speed. Equipping 
color picture equipment with two or more image formation sections, forming the toner image with 
which colors differ in each image formation section, respectively, and color-printing by putting color 
toner images, such as yellow, a Magenta, cyanogen, and black, on the same record medium one by 
one, and imprinting them is known. Even if it uses any, such as a grinding toner and a polymerization 
toner, the following [ use / as a negative triboelectric charging color toner ] is required. 
[0004] 

(1) It is that transparency is [ a toner ] high in order to carry out a multicolor pile. 

(2) In order to make a color reproduce, a part light reflex property be excellent. 

(3) Give negative charge alternatively to a toner. 

(4) Low-temperature fixing be possible. 

(5) Manufacture of a color toner be easy. 

[0005] Various examination is performed in order to improve the dispersibility of a coloring agent 
conventionally. For example, the toner constituent which grinds the pigment processed with the 
additive for electrification strengthening which mixed and prepared additives for electrification 
strengthening, such as a homogeneity polymer of an amine content monomer, and a pigment by the 
roll mill among halogenated hydrocarbon, such as chloroform, after melting mixing with a resin 
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particle is indicated by JP,61-149969,A. In JP.62-1 19549.A, binding resin is dissolved in a solvent, a 
coloring agent and an electrification control agent are added into this solution, a solvent is removed 
with a freeze drying method after stirring mixing, and the toner manufacture approach which carries 
out grinding classification of the toner subsequently obtained is indicated. Mixed kneading of binding 
resin, at least one of a color and the pigments, and the organic solvent is carried out, the 
masterbatch of a color or a pigment is manufactured, binding resin and the need are further 
accepted in this masterbatch, other additives are mixed, it kneads and the manufacture approach of 
the toner which carries out grinding classification is indicated by JP.03-1 55568.A. 
[0006] However, it is fairly difficult to be satisfied with coincidence of the various conditions of said 
color toner also by these approaches. Especially the thing for which it excels in transparency and a 
negative triboelectric charging color toner with a good part light reflex property is manufactured was 
difficult. 
[0007] 

[Problem(s) to be Solved by the Invention] It excels in the spectral characteristics, such as 
transparency required for reappearance of the clear color tone of a color picture, and there is little 
fogging, and it can make printing concentration high, and the purpose of this invention is to offer the 
negative triboelectric charging toner which was further excellent also in imprint nature, and its 
manufacture approach, when it applies to offering the negative triboelectric charging toner which 
can obtain a clear image, and its manufacture approach in electrophotography, especially a color 
toner. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of 
inquiring wholeheartedly, this invention persons were using negative electrification control resin, a 
coloring agent, and the negative electrification control resin constituent that mixed the organic 
solvent and was kneaded as occasion demands, find out that said purpose can be attained and came 
to complete this invention. 

[0009] According to this invention, in this way The (1) negative electrification control resin 100 
weight section, A coloring agent 10 - the 200 weight sections, and the organic solvent 0 which may 
dissolve said negative electrification control resin - the 1 00 weight sections are mixed, the 
manufacture approach of the negative triboelectric charging toner characterized by having the 
process which obtains a negative electrification control resin constituent, and (2) — with said 
negative electrification control resin constituent 2-20 weight sections the polymerization nature 
monomer constituent containing the polymerization nature monomer 100 weight section — a 
drainage system dispersion medium — the manufacture approach of the negative triboelectric 
charging toner given in (1) characterized by carrying out a polymerization in a body — (3) a coloring 
agent particle number with a major axis of 0.2 micrometers or more observed in area [ of 100 
micrometers ] x100 micrometers of the toner which contained binding resin, negative electrification 
control resin, and a coloring agent at least, fused at the temperature of 1 70 degrees C, and was 
made into 20 micrometers of thickness Image formation approach ** using the negative triboelectric 
charging toner and the negative triboelectric charging toner given in (4) and (3) which are 50 or less 
pieces is offered. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail. The negative 
electrification control resin constituent used by this invention is obtained by mixing and kneading the 
negative electrification control resin 100 weight section, a coloring agent 10 - the 200 weight 
sections, and the organic solvent 0 which said negative electrification control resin may dissolve - 
the 100 weight sections. 

[001 1] What is indicated by JP.63-88564.A, JP.1-21 7466,A. JP,4-362656,A, etc. can be used for 
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negative electrification control resin. As such resin, the resin which has the substituent chosen from 
** carboxyl group or its salt, ** phenols radical or its salt, ** thiophenol radical or its salt, ** 
sulfonic group, or its salt is mentioned to the side chain of a polymer. As a salt formed from the 
substituent contained in the side chain of a polymer, a salt with organic bases, such as a salt with 
metals, such as zinc, magnesium, aluminum, sodium, calcium, chromium, iron, manganese, and cobalt, 
and ammonium ion, pyridinium ion, and imidazolium ion, is mentioned. Also in these, what has a 
sulfonic group and its salt in the side chain of a polymer is desirable, and what has a sulfonic group 
and its salt in the side chain of the polymer chain which has a vinyl system monomeric unit is more 
desirable. Specifically, the polymerization nature monomer and this containing a sulfonic group or its 
salt, and other copolymerizable polymerization nature monomers are copolymerized. As other 
copolymerizable polymerization nature monomers, an ethylenic-unsaturated-carboxylic-acid ester 
monomer, an aromatic series vinyl system monomer, an ethylene nature unsaturated nitrile 
monomer, etc. are mentioned. 

[0012] the polymerization nature monomer containing a sulfonic group or its salt — ** — if it 
carries out, a styrene sulfonic acid, styrene sulfonic-acid sodium, a styrene sulfonic-acid potassium, 
2-acrylamido-2-methyl propane sulfonic acid, sodium vinylsulfonate, metallyl sulfonic-acid 
ammonium, etc. are mentioned. As an ethylenic-unsaturated-carboxylic-acid ester monomer, a 
methyl acrylate (meta), an ethyl acrylate (meta), acrylic-acid (meta) propyl, butyl acrylate (meta), 
2-ethylhexyl acrylate (meta), etc. are mentioned, for example. As an aromatic series vinyl system 
monomer, styrene, methyl styrene, vinyltoluene, chloro styrene, hydroxy methyl styrene, etc. can be 
mentioned. As an ethylene nature unsaturated nitrile monomer, acrylonitrile (meta), fumaronitrile, 
alpha-chloro acrylonitrile, alpha-cyano ethyl acrylonitrile, etc. are mentioned, for example. 
[0013] The amount of the polymerization nature monomeric unit containing a sulfonic group or its 
salt is usually 1 - 10 % of the weight preferably 0.5 to 15% of the weight in negative electrification 
control resin. When many [ color is dark and permeability comes to fall, without the ability fully 
distributing a coloring agent if there are few these amounts, and / conversely ], the fall of the 
amount of electrifications under high-humidity/temperature may be large, and fogging may occur. 
[0014] the weight average molecular weight of negative electrification control resin — usually — 
2000-30000 — desirable — 4000-25000 — it is 6000-20000 still more preferably. If smaller than 
this, the viscosity at the time of kneading will become low, without the ability fully distributing a 
coloring agent, color is dark, permeability comes to fall, if conversely high, viscosity will become high 
too much, and the fault same [ without the ability fully distributing ] happens. 

[0015] 45-75 degrees C of glass transition temperature of negative electrification control resin are 
40-80 degrees C usually 45-70 degrees C still more preferably preferably. If lower than this, the 
shelf life of a toner will worsen, and when conversely high, fixable may fall. 

[0016] As a coloring agent, all pigments besides carbon black and a titanium white or a color can be 
used, and these coloring agents may be used independently or may use two or more kinds together. 
That whose primary particle size is 20-40nm is used for black carbon black. If smaller than 20nm, 
distribution of carbon black will not be obtained but it will become a toner with much fogging. On the 
other hand, if larger than 40nm, the amount of a multiple-valued aromatic hydrocarbon compound 
will increase, and the problem of an odor will arise. 

[0017] When obtaining the toner for full color, a yellow coloring agent, a Magenta coloring agent, and 
a cyanogen coloring agent are usually used. As a yellow coloring agent, the pigment of the C.I. 
pigment yellow 6. 12, 13, 1417, and 83 and 95,180 grades and the color of the C.I. solvent yellow 2, 6, 
14, 15, 16, 19, 21, 25, and 61 and 77 grades are mentioned. As a Magenta coloring agent, the pigment 
of the CI. pigment red 31, 57, 81, 84, 89, 112, 122, 123, 139, 144, 149, 166, 177, 178, and 184 and 190 
grades and the color of the C.I. solven treads 3, 16, 19, 24, 49, 52, 83, and 125 and 179 grades are 
mentioned. As a cyanogen coloring agent, the pigment of the C.I. pigment blues 2, 3, 9, 14, and 15, 
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15-3, 16,- 25 and 60, and 66 grades and the color of the C.I. solvent blues 4, 25, 40, 49, 55, 70, and 83 
and 86 grades are mentioned, the mono-vinyl system monomer 100 weight section which mentions 
these coloring agents later — receiving — 0.1 - 50 weight section — 1-20 weight section comes 
out comparatively preferably, and it is used. 

[0018] An organic solvent is used for manufacture of the negative electrification control resin 
constituent used for this invention if needed. When using an organic solvent, negative electrification 
control resin is made to dissolve or swell, and can be kneaded, but to not use an organic solvent, 
resin needs to warm and knead to the temperature which is extent which becomes soft. Moreover, it 
is more desirable to be a room temperature or to carry out by cooling, since an organic solvent may 
evaporate when it warms although there is relation with the boiling point of an organic solvent when 
using an organic solvent. In addition, since the problem of an odor may occur when the organic 
solvent remains in a toner, as for an organic solvent, it is desirable to be removed by any they are at 
the time of manufacture of a negative electrification control resin constituent or manufacture of a 
toner, the amount of an organic solvent — the electrification control resin 100 weight section — 
receiving — the 0-100 weight section — desirable — 5-80 weight section — if it is in 10 - 60 
weight section and this range still more preferably, the balance of dispersibility and workability is 
excellent. Moreover, checking a kneading condition, even if an organic solvent adds the whole 
quantity at once at this time, it may divide into several times and you may add. 
[0019] When using an organic solvent, the solubility coefficient (henceforth SP value) is 8.0-15 
[cal/cm3] 1/2, and the thing of the range whose boiling point is 50-150 degrees C is desirable. If SP 
value is smaller than 8.0 [cal/cm3] 1/2, a polarity may dissolve negative electrification control resin 
small, and if SP value is conversely larger than 15 [cal/cm3] 1/2, a polarity can become high 
similarly and negative electrification control resin may be dissolved. When it may evaporate with the 
heat which will be generated by kneading on the other hand if the boiling point is lower than 50 
degrees C and is conversely higher than 150 degrees C, it may become difficult for removing an 
organic solvent after kneading. Specifically (SP value / boiling point) A methanol (14.5/65 degree C), 
ethanol (10.0/78.3 degree C), Propanol (11.9/97.2 degree C), a diethyl ketone (8.8/102 degree C), A 
G n-propyl ketone (8.0/144 degree C), a G iso-propyl ketone (8.0/124 degree C), A methyl-n-propyl 
ketone (8.3/102 degree C), a methyl-iso-propyl ketone (8.5/95 degree C), A methyl-n-butyl ketone 
(8.5/127 degree C), a methyl-iso-butyl ketone (8.4/1 17 degree C), Toluene (8.9/1 10 degree C), a 
tetrahydrofuran (9.1/65 degree C), A methyl ethyl ketone (9.3/80 degree C), an acetone (9.9/56 
degree C), a cyclohexanone (9.9/156 degree C), etc. are mentioned, and these may be used 
independently, may mix two or more sorts, or may use them. Also in this, a diethyl ketone, a 
methyl-n-propyl ketone, a methyl-n-butyl ketone, toluene / methanol mixed solvent, toluene / 
ethanol mixed solvent, and toluene / propanol mixed solvent are desirable in consideration of the 
solubility to electrification control resin, and the removal after kneading. 

[0020] Kneading can be performed using a roll, a PURASUCHI coder (the Brabender company make), 
a lab PURASUTO mill (Oriental energy machine company make), a kneader, a 1 shaft extruder, a 
twin screw extruder, Banbury, the Bus ko kneader, etc. Since there are an odor and a toxic problem 
when using an organic solvent, the kneading machine of a sealing system with which an organic 
solvent does not leak is desirable. Moreover, since that the torque meter is installed in a kneading 
machine can manage dispersibility on the level of torque, it is desirable. 

[0021] After the negative electrification control resin constituent used for this invention adding an 
organic solvent to this constituent and considering as 5% of resin solution, ten or less coloring agent 
particle numbers with a major axis of 0.2 micrometers or more observed in unit area [ of 100 
micrometers ] x100 micrometers of the film of 30 micrometers of thickness obtained by applying and 
drying are usually [ 20 or less ] five or less pieces still more preferably preferably. If there are many 
these numbers, it will get bad to the spectral characteristics, such as transparency required for 
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reappearance of the clear color tone of a color picture, and fogging may increase and printing 
concentration may become low. printing solid [ in the spectral characteristic ] to a color exception 
with a commercial printer — carrying out — the color tone — a spectrum — it measures with a 
color difference meter. 

[0022] The negative triboelectric charging toner of this invention comes to contain the additive of 
others, such as a release agent and an electrification control agent, binding resin, negative 
electrification control resin, a coloring agent, and if needed. 

[0023] Moreover, the negative triboelectric charging toner of this invention can be made into the 
so-called particle of the structure acquired combining two polymers which are different in the 
interior (core layer) and the exterior (shell layer) of a particle, and core shell structure (it is also 
called capsule structure). By endocyst-izing the internal (core layer) low softening temperature 
matter in a core shell structure particle by the matter which has softening temperature higher than 
it, since low-temperature-izing of fixing temperature and the condensation prevention at the time of 
preservation can be balanced, it is desirable. 

[0024] The resin conventionally used for the negative color toner widely as an example of binding 
resin For example, styrene, such as polystyrene, Pori p-KURORU styrene, and polyvinyl toluene, and 
the polymer of the substitution product; A styrene-p-KURORU styrene copolymer, A 
styrene-vinyltoluene copolymer, a styrene-methyl-acrylate copolymer, A styrene-ethyl-acrylate 
copolymer, a styrene-butyl acrylate copolymer, A styrene-methyl-methacrylate copolymer, a 
styrene-ethyl methacrylate copolymer, A styrene-methacrylic-acid butyl copolymer, a styrene 
acrylonitrile copolymer, A styrene-vinyl methyl ether copolymer, a styrene-vinyl ethyl ether 
copolymer, Styrene copolymers, such as a styrene-butadiene copolymer, a styrene-isoprene 
copolymer, and a styrene-maleate copolymer; Polymethylmethacrylate, A polyvinyl chloride, 
polyvinyl acetate, polyethylene, polypropylene. Polyester, polyurethane, a polyamide, an epoxy resin, 
a polyvinyl butyral, polyacrylic resin, rosin, denaturation rosin, terpene resin, phenol resin, aliphatic 
series or alicycle group hydrocarbon resin, aromatic series system petroleum resin, chlorinated 
paraffin, paraffin wax, etc. are mentioned, and these are independent — or it can be mixed and used. 

[0025] As a polymerization nature monomer for obtaining binding resin, a mono-vinyl system 
monomer, a cross-linking monomer, a macro monomer, etc. can be mentioned. The polymerization of 
this polymerization nature monomer is carried out, and it serves as a binding resinous principle in a 
polymer particle. As a mono-vinyl system monomer, specifically Styrene, vinyltoluene, styrene 
monomer [, such as alpha methyl styrene, ]; (meta) — acrylic-acid; (meta) — a methyl acrylate — 
An ethyl acrylate, acrylic-acid (meta) propyl, butyl acrylate (meta), (Meta) 2-ethylhexyl acrylate, 
acrylic-acid (meta) cyclohexyl, (Meta) Acrylic-acid iso BONIRU, acrylic-acid (meta) 
dimethylaminoethyl, (Meta) The derivative of acrylic acids (meta), such as acrylamide; Ethylene, 
(Meta) Vinyl ester, such as monoolefin system monomer; vinyl acetate, such as a propylene and a 
butylene, and propionic-acid vinyl; Vinyl methyl ether, Vinyl ether, such as vinyl ethyl ether; 
nitrogen-containing vinyl compound [, such as vinyl ketone;2-vinylpyridines, such as a vinyl methyl 
ketone and a methyl isopropenyl ketone, 4-vinylpyridine, and N-vinyl pyrrolidone, ]; etc. is 
mentioned. A mono-vinyl system monomer may be used independently, or may be used combining 
two or more monomers. Concomitant use with styrene monomer independence, a styrene monomer, 
and the derivative of an acrylic acid (meta) etc. is suitably used among these mono-vinyl system 
monomers. 

[0026] If a cross-linking monomer and a polymer are used with a mono-vinyl system monomer, it is 
effective in a hot offset improvement. A cross-linking monomer is a monomer which has the 
carbon-carbon partial saturation double bond in which a polymerization is possible two or more. The 
compound which specifically has three or more vinyl groups which have two vinyl groups, such as 
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diethylene nature unsaturated-carboxylic-acid ester;N, such as aromatic series divinyl compound; 
ethylene glycol dimethacrylate, such as a divinylbenzene, divinyl naphthalene, and these derivatives, 
and diethylene-glycol dimethacrylate, N-divinyl aniline, and the divinyl ether, such as a compound, 
the pentaerythritol triaryl ether, and trimethylolpropane triacrylate, can be mentioned. A 
cross-linking polymer is a polymer which has two or more vinyl groups in a polymer, and can mention 
the ester obtained by specifically carrying out the condensation reaction of polymers, such as 
polyethylene which has two or more hydroxyl groups in intramolecular, polypropylene, polyester, and 
a polyethylene glycol, and the unsaturated-carboxylic-acid monomers, such as an acrylic acid and a 
methacrylic acid. These cross-linking monomers and a cross-linking polymer are independent, 
respectively, or can be combined two or more sorts and can be used. The amount used is usually 0.1 
- 2 weight section preferably below 10 weight sections per mono-vinyl system monomer 100 weight 
section. 

[0027] Moreover, if a macro monomer is used with a mono-vinyl system monomer, since shelf life 
and low-temperature fixable balance will become good, it is desirable. A macro monomer has a vinyl 
polymerization nature functional group at the end of a chain, and number average molecular weight 
is usually the oligomer or the polymer of 1,000-30,000. If what has small number average molecular 
weight is used, the surface part of a polymer particle will become soft and shelf life will come to fall. 
Conversely, if what has large number average molecular weight is used, the melting nature of a 
macro monomer will worsen and fixable and shelf life will come to fall. As a vinyl polymerization 
nature functional group in the end of a macro monomer chain, an acryloyl radical, a methacryloyl 
radical, etc. can be mentioned and a methacryloyl radical is desirable from a viewpoint of the ease of 
carrying out of copolymerization. 

[0028] As for a macro monomer, what has a glass transition temperature higher than the glass 
transition temperature of the polymer obtained by carrying out the polymerization of said 
mono-vinyl system monomer is desirable. Although it is independent in styrene, a styrene derivative, 
methacrylic ester, acrylic ester, acrylonitrile, a methacrylonitrile, etc. as an example of the macro 
monomer used for this invention or the polymer obtained by carrying out the polymerization of the 
two or more sorts, the macro monomer which has a polysiloxane frame can be mentioned, the 
polymer obtained also in it by being independent or carrying out the polymerization of the thing 
especially methacrylic ester, or acrylic ester of a hydrophilic property combining these is desirable, 
the case where a macro monomer is used — the amount — the mono-vinyl system monomer 100 
weight section — receiving — usually — 0.01 - 10 weight section — suitable — 0.03 - 5 weight 
section — it is 0.05 - 1 weight section still more suitably. If there are few amounts of a macro 
monomer, shelf life will not improve. If the amount of a macro monomer increases extremely, fixable 
will come to fall. 

[0029] As a release agent, for example Low molecular weight polyethylene, low molecular weight 
polypropylene, Which low-molecular-weight polyolefine waxes, molecule end oxidation low molecular 
weight polypropylene, Terminal modification polyolefine waxes, such as molecule end oxidization low 
molecular weight polyethylene; Candelilla, Vegetable system natural waxes, such as cull NAUBA, 
haze wax, and a jojoba; Paraffin, A petroleum system wax and its denaturation waxes, such as a 
PETORO lactam; MONTAN, Synthetic waxes, such as mineral system wax; Fischer Tropsch waxes, 
such as a ceresin and an ozokerite; polyfunctional ester compounds, such as a pentaerythritol 
tetra-millimeter state and pentaerythritol tetra-stearate, etc. mention, and it is ********. a release 
agent — the mono-vinyl system monomer 100 weight section — receiving — usually — 0.1 - 40 
weight section — 1-20 weight section comes out comparatively preferably, and it is used. 
[0030] In this invention, although there is nothing if not necessarily required, negative electrification 
control agents other than the negative electrification control resin contained in a negative 
electrification control resin constituent may be added auxiliary to a polymerization nature monomer 
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constituent. The- electrification control agent palely colored with negative triboelectric charging 
although colorlessness was desirable is sufficient as the electrification control agent to be used. The 
copy charge NX, copy charge NEG by Hoechst A.G. which are specifically E-89 by ORIENT CORP. 
which is E-81 by the ORIENT chemistry company which is a salicylic-acid system metal complex, 
E-82, and an E-84; phenol system condensate, and quarternary ammonium salt of F-21; negative 
triboelectric charging; LR-147; by Japan Carlit Co., Ltd. which is a boron complex is mentioned, a 
negative electrification control agent — the mono-vinyl system monomer 1 00 weight section — 
receiving — usually — 0.01 - 5 weight section — 0.1 - 3 weight section comes out comparatively 
preferably, and it is used. 

[0031] The grinding method pulverized and classified so that melting kneading of the other additives 
etc. may be carried out binding resin, a negative electrification control resin constituent, and if 
needed and it may become the manufacture approach of the negative triboelectric charging toner of 
this invention with the particle size distribution of the request after cooling; in a suitable drainage 
system medium Although the polymerization method which carries out the polymerization of the 
polymerization nature monomer used as the raw material of binding resin, a negative electrification 
control resin constituent, and the polymerization nature monomer constituent containing the 
polymerization nature monomer which contains other additives if needed is mentioned The approach 
by the polymerization method from a viewpoint for obtaining the toner which gives image quality with 
good dot repeatability is desirable, the amount of a negative electrification control resin constituent 
— the binding resin 100 weight section — receiving — usually — 2-20 weight section — it is 3 — 
15 weight section preferably. When many [ if there is little this, electrification control is inadequate, 
and / fogging may arise and / conversely ], it may absorb moisture under 
high-humidity/temperature and fogging may arise. 

[0032] moreover, the polymerization nature monomer constituent which contains said negative 
electrification control resin constituent 2-20 weight sections, and the polymerization nature 
monomer 100 weight section in this invention — a drainage system dispersion medium — it is 
desirable to carry out a polymerization in a body and to manufacture a negative triboelectric 
charging toner. 

[0033] Although especially a polymerization method may not be limited but any of an emulsion 
polymerization, a suspension polymerization, a deposit polymerization, and a soap free 
polymerization are sufficient The point which can make homogeneity able to contain a coloring agent 
and can raise electrification nature and imprint nature to a suspension-polymerization method is 
desirable. Specifically The polymerization of a polymerization nature monomer, a negative 
electrification control resin constituent, a regulator, a release agent, and the polymerization nature 
monomer constituent that contains additives, such as an electrification control agent, if needed is 
carried out in a drainage system medium. 

[0034] The manufacturing method of the capsule toner by the suspension-polymerization method is 
explained below, the drainage system dispersion medium containing a distributed stabilizing agent — 
the inside of the body — a polymerization nature monomer (polymerization nature monomer for 
cores) — By making a negative electrification control resin constituent and the polymerization 
nature monomer constituent (monomer constituent for cores) containing other additives suspend, 
and carrying out a polymerization using a polymerization initiator A core particle can be 
manufactured and a capsule toner can be obtained by adding and carrying out the polymerization of 
the polymerization nature monomer (monomer for shell) and polymerization initiator for forming shell 
further. The approach of adding the monomer for shell to the system of reaction of the 
polymerization reaction which went to accumulate which obtains said core particle, and carrying out 
a polymerization to it continuously as a concrete approach of forming shell, or the core particle 
obtained by another system of reaction can be taught, and the approach of adding the monomer for 
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shell to this and ^carrying out a polymerization to it gradually etc. can be mentioned. It can add 
collectively in the system of reaction, or the monomer for shell components can be added 
continuously or intermittently using pumps, such as a plunger pump. 

[0035] The thing same as a monomer for cores as the polymerization nature monomer mentioned 
above can be illustrated. Especially, that in which glass transition temperature can usually form 
preferably 60 degrees C or less of 40-60-degree C polymers is suitable as a monomer for cores. If 
glass transition temperature is too high, fixing temperature will become high, and if too conversely 
low, shelf life will fall. Usually, the monomer for cores may be used combining one sort or two sorts 
or more. 

[0036] It is desirable that it is what gives the polymer which has a glass transition temperature 
higher than the glass transition temperature of the polymer which constitutes a core particle as a 
monomer for shell. It is independent, respectively, or two or more sorts of monomers which form the 
polymer with which glass transition temperature, such as styrene, acrylonitrile, and methyl 
methacrylate, exceeds 80 degrees C as a monomer which constitutes the monomer for shell can be 
used, combining them. The glass transition temperature of the polymer obtained by the monomer for 
shell is 50-130 degrees C usually 80-1 10 degrees C more preferably 60-120 degrees C in order to 
raise the preservation stability of a polymerization toner, if lower than this — preservation stability 

— a fall — there are things, and when conversely high, fixable may fall 20 degrees C or more of 
differences of the glass transition temperature between the polymer which consists of a monomer 
for core particles, and the polymer which consists of a monomer for shell are 10 degrees C or more 
usually 30 degrees C or more more preferably. If smaller than this difference, shelf life will fall. 
[0037] As a polymerization initiator, persulfate;4, such as potassium persulfate and ammonium 
persulfate, 4'-azobis (4-cyano valeric acid), 2 and 2'-azobis (a 2-methyl-N-(2-hydroxyethyl) 
propione amide — ) - azobis (2-amidinopropane) dihydrochloride, and 2 and 2 '2, 2'-azobis 
(2,4-dimethylvaleronitrile), Azo compounds, such as 2 and 2'-azobisisobutyronitril; G t-butyl 
peroxide, JIKUMIRU peroxide, lauroyl peroxide, benzoyl peroxide, T-butylperoxy2-ethylhexanoate, 
t-hexyl peroxy 2-ethylhexanoate, T-butylperoxy perpivalate, G isopropyl peroxi dicarbonate. 
Peroxides, such as di-t-butyl peroxyisophthalate, 1, 1', 3, 3'-tetramethyl 

butylperoxy-2-ethylhexanoate, and t-buthylperoxy isobuthylate, can be illustrated. Moreover, the 
redox initiator which combined these polymerization initiators and a reducing agent can be 
mentioned. 

[0038] Also in these, it is desirable to choose an oil solubility polymerization initiator as the 
polymerization nature monomer constituent for cores, and it is desirable to choose a water-soluble 
polymerization initiator as the polymerization nature monomer constituent for shell, the 
polymerization initiator for cores — the mono-vinyl system monomer 100 weight section — 
receiving — 0.1 - 20 weight section — desirable — 0.3-15 weight section — further — desirable 

— **** for 0.5 - 10 weight sections. A polymerization initiator can also be added to the suspension 
after granulation process termination depending on the case, although it can add beforehand in a 
polymerization nature monomer constituent. The amount of the polymerization initiator for shell is 
drainage system medium criteria, and is usually 0.001 - 1 % of the weight. If there is little this, a 
polymerization will not progress, but productivity falls, if many [ conversely ], molecular weight will 
fall and shelf life will worsen. 

[0039] In order to carry out a polymerization to stability, a distributed stabilizing agent can be added 
to reaction mixture. As a distributed stabilizing agent, for example Sulfate; barium carbonates, such 
as a barium sulfate and a calcium sulfate, Phosphate [, such as carbonate; calcium phosphate ], 
such as a calcium carbonate and a magnesium carbonate; An aluminum oxide, Metallic compounds, 
such as metallic-oxides [, such as titanium oxide, ];, and an aluminum hydroxide, Metal hydroxides, 
such as a magnesium hydroxide and a ferric hydroxide; Polyvinyl alcohol, Water soluble polymers, 
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such as methyl cellulose and gelatin; an anionic surfactant, a nonionic surfactant, an amphoteric 
surface active agent, etc. can be mentioned, and these may be used independently or may use two 
or more kinds together. The distributed stabilizing agent containing the colloid of metallic 
compounds, especially the metal hydroxide of difficulty water solubility can narrow particle size 
distribution of a polymer particle, and there is little survivability after washing of a dispersant, and 
since it can reproduce an image vividly, it is [ among these ] desirable. 

[0040] Although there is no limit by the process, as for the dispersant containing the colloid of a 
difficulty water solubility metal hydroxide, it is desirable to use the colloid of the metal hydroxide of 
difficulty water solubility obtained by adjusting pH of the water solution of a water-soluble 
polyvalent metal compound to seven or more, especially the colloid of the metal hydroxy compound 
of difficulty water solubility generated by the reaction in the aqueous phase of a water-soluble 
polyvalent metal compound and a hydroxylation alkali-metal salt. 

[0041] The number particle size distribution D50 (50% accumulation value of number particle size 
distribution) is 0.5 micrometers or less, and, as for the colloid of difficulty water solubility metallic 
compounds, it is desirable that D90 (90% accumulation value of number particle size distribution) is 1 
micrometer or less. [0042] to which the stability of a polymerization will collapse if the particle size 
of colloid becomes large, and the shelf life of a toner falls A distributed stabilizing agent is usually 
used at a rate of 0.1 - 20 weight section to the polymerization nature monomer 100 weight section. 
If there are few these rates than the 0.1 weight section, it will be difficult to acquire sufficient 
polymerization stability, and will become easy to generate a polymerization aggregate. On the 
contrary, if 20 weight sections are exceeded, the toner particle size after a polymerization becomes 
fine too much, and is not practical. 

[0043] Moreover, as a molecular-weight regulator, halogenated hydrocarbon [, such as mercaptans; 
carbon tetrachlorides, such as t-dodecyl mercaptan, n-dodecyl mercaptan and n octyl mercaptan, 
and carbon tetrabromide, ]; etc. can be mentioned, for example. These regulators can be added in 
the middle of a polymerization before polymerization initiation, a molecular- weight regulator — the 
mono-vinyl system monomer 100 weight section — receiving — usually — 0.01 - 10 weight section 

— 0.1 - 5 weight section comes out comparatively preferably, and it is used. 

[0044] the negative triboelectric charging toner of this invention — the volume mean particle 
diameter of the polymer particle — usually — 1-20 micrometers — desirable — 2-15 micrometers 

— it is — particle size distribution (volume mean particle diameter / number mean particle 
diameter) — usually — it is 1.3 or less sharp globular form particle still more preferably 1.5 or less 
preferably 1.7 or less. 

[0045] the negative triboelectric charging toner of this invention — the tetrahydrofuran insoluble 
solution daily dose (it may be hereafter called the amount of gels) — usually — it is 40 or less % of 
the weight still more preferably 60 or less % of the weight preferably 80 or less % of the weight. If the 
amount of toluene insoluble solution increases, it will become the inclination for fixable to fall. 
[0046] the negative triboelectric charging toner of this invention — the ratio (rl/rs) of the major axis 
rl and minor axis rs — usually — 1-1.2 — it is the thing of 1-1.1 preferably. Since friction of a toner 
comrade will become large when the imprint nature which imprints the toner image on a photo 
conductor to imprint material, such as paper, falls and this toner is dedicated to the toner 
compartment of image formation equipment if this ratio becomes large, an external additive 
exfoliates, and it becomes the inclination for endurance to fall. 

[0047] 50 or less coloring agent particle numbers [ 30 or less ] with a major axis of 0.2 micrometers 
or more observed in area [ of 100 micrometers ] x100 micrometers of the toner which fused the 
negative triboelectric charging toner of this invention at the temperature of 1 70 degrees C, and was 
made into 20 micrometers of thickness are 20 or less pieces still more preferably preferably. If there 
are many these numbers, it will get bad to the spectral characteristics, such as transparency 
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required for reappearance of the clear color tone of a color picture, and fogging may increase and 
printing concentration may become low. printing solid [ in the spectral characteristic ] to a color 
exception with a commercial printer — carrying out — the color tone — a spectrum — it measures 
with a color difference meter. 

[0048] The front face of the aforementioned polymer particle may adhere in the negative 
triboelectric charging toner of this invention to the external additive. As an external additive, a silica 
particle and a titanium oxide particle are mentioned still more preferably [ it is desirable and ] also in 
concomitant use of an inorganic particle and an organic resin particle, and an inorganic particle, and 
an inorganic particle, an organic resin particle, and the thing by which hydrophobing processing of 
said inorganic particle was carried out are mentioned still more preferably. In order to make an 
external additive adhere to said polymer particle, it teaches mixers, such as a Henschel mixer, and 
an external additive and said polymer particle are agitated and are usually performed. 
[0049] The negative triboelectric charging toner of this invention can form an image in imprint 
material, such as paper and an OHP film, using the printer for electrophotography etc. 
[0050] 

[Example] Although an example and the example of a comparison are given to below and this 
invention is explained still more concretely, this invention is not limited only to these examples. In 
addition, the section and % are weight criteria as long as there is no notice especially. 
[0051] The measuring method of the physical properties in an example and the example of a 
comparison is as follows. 

(1) The ratio (dv/dp) with the volume mean particle diameter (dv) of the particle-size polymer 
particle of a toner and particle size distribution, i.e., volume mean particle diameter, and number 
mean particle diameter (dp) was measured by the multi-sizer (the Beckmann coal tar company 
make). Measurement by this multi-sizer was performed on diametenof aperture lOOmicrometer, the 
medium:iso ton II, and measurement particle number:1 00000 piece conditions. 

[0052] (2) The 1g of the amount toners of gels is weighed precisely, and it puts into a thimble (the 

ADVANTEC Co., Ltd. make, 86R sizes of 28x1 00mm), apply it to a Soxhlet extractor, put a 

tetrahydrofuran solvent into a lower flask, and extract for 6 hours. Extracting solvents were 

collected after the extract, and in the evaporator, after separation, the fusibility pitch extracted in 

the extracting solvent was weighed precisely, and was computed from the following count. 

Amount (%) =((TxP-S)/(TxP)) x100T: The amount of toner samples (g) [ of gels ] 

P: Ratios S other than the pigment in a toner : the amount of extract solid content (g) 

(3) The configuration of a toner configuration toner measured the value (rl/rs) which took the 

photograph with the scanning electron microscope, read the photograph with the image processing 

system of nexus 9000 mold, and broke the major axis of a toner by the minor axis. The measurement 

number of the toner at this time was performed by 100 pieces. 

[0053] (4) The volume resistivity value of a volume resistivity value toner put toner about 3g into 
the tablet molding machine with a diameter of 5cm, it produced the test piece, having applied about 
100kg load for 1 minute, and measured it under the temperature of 30 degrees C, and conditions 
with a frequency of 1kHz using the dielectric loss measuring instrument (trade name: TRS-10 mold, 
Ando Electric Co., Ltd. make). 

(5) The amount of electrifications under amount L/L of electrifications (temperature of 10 degrees 
C, 20% of humidity (RH)), and 80% H/H the temperature of 35 degrees C and the environment of 
humidity (RH) was measured, and the situation of the environmental variation was evaluated. Under 
said environment, the amount of electrifications of a toner put the toner into the commercial printer 
(12-sheet opportunity), printed five printing patterns of a halftone after neglect one whole day and 
night, attracted the toner on a developing roller to the amount measuring device of suction type 
electrifications after that, and measured the amount of electrifications per unit weight from the 
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amount erf electrifications, and the amount of suction. 

[0054] (6) After taking out some coloring agent dispersibility 1 negative electrification control resin 
constituents, the organic solvent which dissolves negative electrification control resin was added, 
and it was made 5% solution of a negative electrification control resin constituent. On the glass 
plate, the gap applied and dried the mixed solution with the doctor blade which is 30 micrometers, 
and produced the sheet. This sheet was observed with the optical microscope and the major axis 
which exists in 100-micrometer square counted the number of a color particle 0.2 micrometers or 
more. 

(7) The toner of optimum dose was put on coloring agent dispersibility 2 slide glass, the cover glass 
was hung from on the, it was heated to 170 degrees C with the hot plate, and melting of the toner 
was carried out, next the force was applied with the cover glass, and the toner was crushed. The 
major axis to which the thickness of the toner measured by the thickness gage (the ANRITSU 
CORP. make, trade name:K-402B) observes the part which is 20 micrometers with an optical 
microscope, and exists in 100-micrometer square counted the number of a color particle 0.2 
micrometers or more. 

[0055] (8) printing solid to a color exception with the printer of evaluation marketing of image quality 
— carrying out — a color tone — a spectrum — it measured with the color difference meter (the 
Nippon Denshoku Co., Ltd. make, trade name:SE2000). Printing concentration measured printing solid 
with a color reflective mold densimeter (XHight company make and trade name:404A). Fogging of the 
non-image section was measured by the Minolta Camera Co., Ltd. make and trade name:CM-1000 
[0056] (Example 1) 

1) The negative electrification control resin (weight-average-molecular-weight 10,000, glass 
transition temperature of 65 degrees C) 100 section which comes to carry out the polymerization of 
1 1% of butyl acrylates and the 7% of the ME 2-acrylamido-2-methyl propane sulfonic acid was made 
to distribute the toluene 24 section and the methanol 6 section manufacture styrene 82% of a 
negative electrification control resin constituent, and it kneaded with a roll, cooling. In the place 
where electrification control resin coiled around the roll, the Magenta pigment (C. I. pigment red 184; 
client company make) 100 weight section was added gradually, kneading was performed for 1 hour, 
and the negative electrification control resin constituent was manufactured. At this time, a mill 
opening is 1 mm the first stage, and the gap was extended gradually after that, the last was extended 
to 3mm, and the organic solvent (toluene/methanol = 4/1 partially aromatic solvent) was set by the 
kneading condition of negative electrification control resin, and was added several times. After taking 
out some negative electrification control resin constituents, add toluene, and it was made to 
dissolve and was made 5% solution of the negative electrification control resin constituent of 
toluene. On the glass plate, the gap applied and dried the mixed solution with the doctor blade which 
is 30 micrometers, and produced the sheet. When this sheet was observed with the optical 
microscope, as for the color particle 0.2 micrometers or more, the major axis which exists in 
1 00-micrometer square did not exist. 

[0057] 2) In the water solution which dissolved the magnesium chloride (water-soluble polyvalent 
metallic salt) 9.8 section in the production ion-exchange-water 250 section of the colloidal solution, 
it added gradually under stirring of the water solution which dissolved the sodium-hydroxide 
(hydroxylation alkali metal) 6.9 section in the ion-exchange-water 50 section, and 
magnesium-hydroxide colloid (metal hydroxide colloid of difficulty water solubility) dispersion liquid 
were prepared in it. It is the number mean particle diameter of a drop about the particle size 
distribution of said generated colloid. D50 (50% accumulation value of number particle size 
distribution) and D90 (90% accumulation value of number particle size distribution) were measured 
with the particle-size-distribution measuring device (a SALD2000A mold, Shimadzu Corp. make). In 
measurement by this particle-size-distribution measuring instrument, it carried out on using [ 10% 



/ 14 



8/22/2007 11:44 AM 



',2002- 1080 12, A [DETAILED DESCRIPTION] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejjc 



]-as dispersion medium at time of drop measurement-brine conditions for [ refractive-index 
=1.55-0.20i and ultrasonic irradiation time = ] 5 minutes. 

[0058] 3) The polymerization nature monomer constituent [ which consists of the monomer 
constituent styrene 80.5 section for cores and the butyl acrylate 1 9.5 section ] for cores, and 
negative electrification control resin constituent 12 section, the TDM3 section, and the 
pentaerythritol = tetra-stearate 10 section were stirred, it mixed, homogeneity distribution was 
carried out, and the monomer constituent for cores was obtained. 

4) Monomer constituent one side for shell, the methyl-methacrylate (count Tg=105 degree C) 2 
section, and the water 1 00 section were micro-disperse — ization-processed with the ultrasonic 
emulsifier, and the water dispersion of the monomer for shell was obtained. D90 was 1.6 
micrometers when the particle size of the drop of the monomer for shell was measured by (the 
SALD2000A mold and the Shimadzu Corp. make). 

[0059] 5) Feed said monomer constituent for cores into the magnesium hydroxide colloidal 
dispersion liquid obtained with the polymerization above of a capsule toner, stir until a drop is 
stabilize, and it is a polymerization initiator there. : Quantity shear stirring was carried out for 30 
minutes at the rotational frequency of 15,000rpm using EBARAMAIRUDA after add the 
t-butylperoxy2-ethylhexanoate (the "par butyl O" by Nippon Oil & Fats Co., Ltd.) 6 section, and the 
drop of monomer mixture was corned. When put the water dispersion of this monomer mixture for 
cores that corned into the reactor equipped with a stirring aerofoil, a polymerization reaction was 
made to start at 90 degrees C and a polymerization invert ratio reached to about 100%, it sampled 
and the particle size of a core was measured. Consequently, it was 7.4 micrometers. 2 and 2'-azobis 
dissolved in the water dispersion of said polymerization nature monomer for shell, and the distilled 
water 65 section (2-methyl-N. -(2-hydroxyethyl)- the propione amide (Wako Pure Chem make, 
trade name "VA-086") 0.2 section was put into the reactor) After continuing a polymerization for 8 
hours, the reaction was suspended and the water dispersion of the toner particle of pH9.5 was 
obtained. 

[0060] After making pH of a system or less into five with the sulfuric acid, performing acid cleaning 
(for 25 degrees C and 1 0 minutes) and filtration separating water, stirring the water dispersion of the 
toner particle obtained with the above, the ion-exchange-water 500 section was newly added and 
re-slurred, and backwashing by water was performed. Then, again, after the repeat line carried out 
filtration separation of the solid content for dehydration and backwashing by water several times, 
the dryer performed 2 day-and-night desiccation at 45 degrees C, and the toner particle was 
obtained. 

[0061] Taking out the dry toner particle, the measured volume mean particle diameter (dv) was 7.4 
micrometers, and volume mean-particle-diameter (dv) / number mean particle diameter (dp) was 
1.23. rl/rs was 1.1 and the amount of gels was 0%. Moreover, the number of the pigment particles 
which exist in an unit area was zero. 

[0062] In the polymer particle 100 section obtained with the above, the colloidal silica (trade name: 
RX-200, product made from Japanese Aerosil) 0.6 section by which hydrophobing processing was 
carried out was added, it mixed in it using the Henschel mixer, and the negative triboelectric 
charging toner was prepared. Thus, when the volume resistivity of the obtained toner was measured, 
it was 1 2.0 (log ohm-cm). Evaluation of the property of the obtained toner, an image, etc. is shown in 
Table 1. 

[0063] (Example 2) It changed into the cyanogen pigment (C. I. pigment blue 15-3; Clariant, LTD. 
make) instead of the used pigment red 184, and also the toner was obtained like the example 1. 
Evaluation of the property of the obtained toner, an image, etc. is shown in Table 1 . 
[0064] (Example 3) It changed into the yellow pigment (C. I. pigment yellow 180; Clariant, LTD. make) 
instead of the used pigment red 184, and also the toner was obtained like the example 1. Evaluation 
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of the property of the obtained toner, an image, etc. is shown in Table 1. 

[0065] (Example 4) The negative electrification control resin constituent manufactured by heating 
melting was used, without using an organic solvent for kneading of negative electrification control 
resin and a pigment, and also the toner was obtained like the example 1. Evaluation of the property 
of the obtained toner, an image, etc. is shown in Table 1. 

[0066] (Example 1 of a comparison) In the example 1, instead of negative electrification control 
resin, styrene 84%, it changed into the binding resin (weight-average-molecular-weight 13,000, glass 
transition temperature of 64 degrees C) 1 00 section which consists of 1 6% of butyl acrylates, and 
also the Magenta toner was obtained like the example 1 . Evaluation of the property of the obtained 
toner, an image, etc. is shown in Table 1. 

[0067] (Example 2 of a comparison) The period until it produces the monomer constituent for cores 
was changed as follows, and also the Magenta toner was obtained like the example 1. After adding 
the styrene 80 section and the Magenta pigment (C. I. pigment red 1 84; client company make) 20 
section as the negative electrification control resin 20 section and an organic solvent and mixing, 
The horizontal cylinder type media mold disperser of a Magenta pigment overflow mold is used for 
this mixed liquor. About 9 m/s and the residence time for the tip speed of an agitator body in 0.1 
hours As media, the bead made from steel of the diameter of 1 .5mm and consistency 7.4 g/cm3 is 
filled up with fill 75 volume %, and only the distributed inside of a plane applies the amount of supply 
of the mixed liquor which passes a media mold disperser. With linear velocity The negative 
electrification control resin constituent with high viscosity was dispersedly obtained on a part for 
0.1 6m/, and conditions with a distributed inside-of-a-plane temperature of about 35 degrees C. 
[0068] After taking out some negative electrification control resin constituents, add toluene, and it 
was made to dissolve and was made 5% mixed solution of the negative electrification control resin 
constituent of toluene and styrene. On the glass plate, the gap applied and dried the mixed solution 
with the doctor blade which is 30 micrometers, and produced the sheet. When this sheet was 
observed with the optical microscope, the major axis of the number of color particles 0.2 
micrometers or more which exists in 100-micrometer square was 126 pieces. It stirred like the 
example 1 , the 36 sections (negative electrification control resin 6 section + pigment 6 section + 
styrene 24 section), the styrene 56.5 section, the butyl acrylate 1 9.5 section, the TDM3 section, and 
the pentaerythritol = tetra-stearate 1 0 section were mixed for the above-mentioned monomer 
constituent, and the monomer constituent for cores was obtained. Evaluation of the property of the 
obtained toner, an image, etc. is shown in Table 1 . 
[0069] 
[Table 1] 
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[0070] Table 1 shows the following things. The spectral characteristics, such as transparency, are 
bad, the toner of the example 1 of a comparison which kneaded the pigment using usual binding resin 
without using negative electrification control resin has much fogging, and its printing concentration is 
also low. The spectral characteristics, such as transparency, are bad, the toner of the example 2 of 
a comparison which did not knead a pigment with negative electrification control resin has much 
fogging, and its printing concentration is also low. 

[0071] On the other hand, the negative triboelectric charging color toner obtained by the 
manufacture approach of this invention is excellent in the spectral characteristics, such as 
transparency required for reappearance of the clear color tone of a color picture, there is little 
fogging, and it turns out that printing concentration can be made high. 
[0072] 

[Effect of the Invention] When the negative triboelectric charging toner which can obtain a clear 
image in electrophotography when the pigment is distributing to homogeneity in a toner particle, and 
its manufacture approach can be offered and it applies to especially a color toner by this invention, 
it excels in the spectral characteristics, such as translucency required for reappearance of the clear 
color tone of a color picture, and there can be little fogging, and can make printing concentration 
high, and the negative triboelectric charging toner which was further excellent also in imprint nature, 
and its manufacture approach can be offered. 



[Translation done.] 
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